Microneutralization tests for detection of antibody in bovine serum to three bovine viruses are described. The Madin-Darby bovine kidney cell line was used with parainfluenza 3 virus (PI 3), whereas serially cultivated bovine embryonic kidney cells were used for infectious bovine 
This report is part of an investigation of the shipping fever complex of cattle in which parainfluenza 3 virus (PI 3), bovine virus diarrhea virus (BVD), and infectious bovine rhinotracheitis virus (IBR) have been incriminated. Since antibody to PI 3 is measured primarily by hemagglutination-inhibition (HI) tests whereas antibody to IBR and BVD is measured by the more timeconsuming serum-neutralization tests (SN), much more serological data have been obtained for PI 3 than for the latter two viruses. The miniaturization of the HI test by Takatsy (14) and Sever (12) and the development of suitable microtiter equipment have increased the ease with which the HI test can be performed. Recently the utility of the microtiter system has been further increased by its adaptation to SN tests (10, 11, 13) .
The purpose of this research was to develop micro-SN tests for measuring antibody to BVD and IBR and to investigate the micro-HI test for PI 3. Although nonspecific HI inhibitors to PI 3 have not been found in bovine serum (4, 8) , the significance of HI titers of 20 or less has been questioned (1) . Our (10, 11, 13) . Duplicate wells were used for each dilution of serum. A drop of serial twofold dilutions of serum was incubated with a drop containing 50 to 100 TCIDw of IBR, PI 3, or BVD at 37 C for 1 hr. A drop containing 200,000 cells per ml was added to each well, and the cultures were incubated at 37 C. MDBK cells were used for PI 3 tests, and BEK cells were used for IBR and BVD tests. Titers were determined for PI 3 on the 6th day, for IBR on the 4th day, and for BVD on the 7th day. Titers were taken as the reciprocal of the highest dilution of serum to protect completely cells in both wells. The lowest dilution of serum tested was 1:4. With continuous use, the microtiter dilution loops became toxic and prevented growth of cells. Considerable care in washing and flaming loops was necessary to prevent toxicity from developing.
RESULTS
Effect of trypsin-periodate treatment on HI titer to PI 3. Two hundred forty-one serum samples obtained from 153 calves were tested both untreated and trypsin-periodate-treated for antibody to PI 3. Thirty-seven sera had titers of less than 10 in both the untreated and treated samples. One hundred fifteen sera had their titer reduced after treatment, whereas 89 sera had the same titer whether treated or untreated (Table 1) . No instance was found in which a treated sample had a higher titer than an untreated sample. No bovine serum sample had its titer reduced more than a twofold dilution. Sera obtained from 
